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INTRODUCTION
The prevalence of overweight and obesity
in the young adults of western countries is
epidemic, reaching about 50% in the United
States (1). Early adulthood is a period of life
at high risk of weight gain (1-4); body weight
increases on average by 1-2 lb per year dur-
ing this period, in particular in individuals
who are already overweight (3, 4). These data
are alarming, particularly because weight
gain and obesity in young adults are associat-
ed with an increased risk of severe obesity
(5), cardiovascular diseases (3, 6), and disabil-
ity problems (e.g. knee osteoarthritis) later in
life (7). There is an urgent need for weight
gain prevention programs in the community
(8) and weight loss effective treatments for
young adults who are already overweight.
A few randomized weight gain preven-
tion trials involving young adults produced
encouraging short-term results and report-
ed very few or no changes in body weight
in the intervention groups and weight gain
in the control arms (9-11). Unfortunately,
the long-term results of two studies were
discouraging, showing a significant weight
gain over the 3-year study period (8, 12).
Very few data are available on the treat-
ment of obese young adults, an intermedi-
ate-risk age group that seems to have dis-
tinctive clinical characteristics from other
obese subjects. Most studies had small sam-
ple sizes, short-term evaluation and lack of
follow-up (13). Very few young adults
(defined from 18 to 35 years of age) were
retrieved in three NIH-funded adult behav-
ioral weight loss trials from two clinical
centers (14). They represented only 7% (21
subjects) of the sample, attended fewer ses-
sions and had a lower retention rate than
adults. In addition, young adults lost a
lower amount of weight than adults, but the
difference was no longer significant in com-
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ABSTRACT. OBJECTIVE: To compare clinical characteristics, attrition, weight loss, and psy-
chological changes of obese young adults and obese adults seeking treatment. MATERIALS
AND METHODS: 1530 individuals seeking treatment in 18 Italian medical centers were evalu-
ated. 382 cases (25%) were classified as young adults (age≤35 years), 1148 (75%) as adults (>35
years). Psychological distress, binge eating, body uneasiness, and attitude towards eating were
evaluated, at baseline and after a 12-month weight-loss program, together with BMI
changes. Weight-loss expectations and primary motivation for seeking treatment were also
recorded. RESULTS: At baseline, young adults reported significantly higher BMI at age 20,
weight loss expectations and body uneasiness scores than adults. A significantly higher per-
centage of young adults also reported improving appearance as primary reason for seeking
treatment. The attrition rate was significantly larger in young adults. Among completers, the
mean percent weight loss at 12 months and improvement of psychosocial variables were sig-
nificantly higher in young adults than in adults. By intention to treat, BMI changes were no
longer significant between groups. DISCUSSION: Obese young adults lose more weight
and considerably improve psychological distress, but show a higher attrition rate after 12
months of continuous care in a real world medical setting.
(Eat. Weight Disord. 17: e314-e319, 2012). ©2012, Editrice Kurtis
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pleters. The authors concluded that it is urgent
to improve recruitment and retention efforts in
high-risk obese young adults. No study evaluat-
ed the treatment outcome of these patients in
real world settings and no data are available on
their psychosocial characteristics.
Aims of this study were to assess clinical
characteristics, treatment adherence and out-
come of obese young adults participating in an
observational Italian study with a 12-month fol-
low-up (15). In our sample, we classified
patients from 18 to 35 years of age as “young
adults”, while patents over 35 were classified as
“adults”, according to Erikson (16).
MATERIALS AND METHODS
QUOVADIS Study Planning and protocol
The QUOVADIS (QUality of life in Obesity:
eVAluation and DIsease Surveillance) study plan-
ning and protocol have been described in details
in a previous paper (15). QUOVADIS is a purely
observational study on quality of life, psychologi-
cal distress, and eating behavior in obese patients
seeking treatment at 25 obesity medical centers
accredited by the Italian Health Service and treat-
ed according to their specific protocols. All the
centers adopted an eclectic approach including
different forms of dieting and physical exercise,
combined in some cases with basic behavior-
modifying strategies (e.g., food diary), drugs and
bariatric surgery (less than 2% of patients).
Whilst the theory on which the treatment was
based varied between centers, all adopted an ini-
tial intensive treatment period (3-6 months), fol-
lowed by a less intensive continuous care (a fol-
low-up control every 2-4 months) with periodic
controls for an indefinite period of time (17).
All individuals with obesity (BMI≥30 kg/m2),
consecutively seeking treatment, including
those with binge eating, were eligible for the
study, provided they were not on active treat-
ment at the time of enrolment, were in the age
range between 25 and 65 and agreed to com-
plete a set of self-administered questionnaires.
To ensure that subjects were truly consecutive,
the medical record number of the patients was
monitored across sites.
A systematic medical and psychosocial evalu-
ation of participants was planned at baseline,
approximately one week before the beginning
of treatment, and after 12 months. Seven cen-
ters refused to collect the 12-month follow-up
data because of limited human resources and
longitudinal data were thus available only for
18 centers. The present analysis is based on the
longitudinal data of subjects on continuous
care at 12 months. For the purposes of the pre-
sent report, six cases who underwent bariatric
surgery were excluded from analysis.
The protocol was approved by the ethical
committees of each center, after approval by
the ethical committee of the coordinating cen-
ter (Azienda Ospedaliera di Bologna, Policlini-
co S. Orsola-Malpighi). All participants gave
written informed consent for participation.
Measures
Case Report Form. The Case Report Form
was filled in by physicians at the time of enroll-
ment by directly interviewing patients. It includ-
ed demographic data and a detailed diet history,
with specific information on the number and the
results of previous attempts to lose weight, age
at first dieting, expected one-year weight loss,
maximum acceptable weight and dream weight.
Expected one-year loss was defined as “the
weight loss that patients were expecting to lose
with treatment in the following 12 months”.
Maximum acceptable weight was defined as
“the heaviest body weight that patients could
accept and tolerate,” whereas dream weight was
defined as “the body weight that they were
dreaming to achieve, however unrealistic it
was.” The form also included a question on the
reasons for seeking treatment. For this specific
purpose, patients were asked to choose their
primary motivation among three possible
answers: 1) improving appearance, 2) improving
future health, and 3) improving present health.
Psychosocial Measures. At baseline and at
follow-up, the participants completed a battery
of questionnaires measuring psychological dis-
tress and binge eating.
The Symptom CheckList-90R (SCL) (18) was
used to identify psychological distress. For each
item, patients marked how much that problem
had distressed them during the previous week,
with responses ranging from 0 (not at all) to 4
(extremely). The 90 items of the test were used
to compute the general symptom index (GSI),
which is an indicator of the overall psychologi-
cal distress (18). The various subscales of SCL
were not considered for the purposes of the
present study. The internal consistency coeffi-
cient alphas for the nine symptom dimensions
of SCL ranged from 0.77 to 0.90 (18).
The Three-Factor Eating Questionnaire (19),
later renamed Eating Inventory (EI) (20) was
used to evaluate attitudes toward eating. The EI
has three scales: 1) dietary (cognitive) restraint,
2) disinhibition, and 3) hunger. Dietary restraint
measures the cognitive ability to restrain food
intake. Disinhibition refers to one’s tendency to
lose control over eating. Hunger refers to the
perception of hunger/satiety. The EI has good
internal consistency (<0.80) (19) and the reliabil-
e315 Eat. Weight Disord., Vol. 17: N. 4 - 2012
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ity and validity of its scales have been estab-
lished in many studies (21).
The Body Uneasiness Test (BUT) was used to
evaluate body uneasiness (22). The term ‘body
uneasiness’ was used to describe not only body
dissatisfaction but also body-associated emo-
tions, such as anxiety, alarm, trepidation, worry,
mistrust, misgiving, doubt, suspicion and embar-
rassment. The BUT consists of two parts: 1) BUT-
A comprises 34 items with a score ranging from
0 (never) to 5 (always). The scores of the 34 items
are used to compute the global severity index
(GSI); 2) BUT-B has 37 items that refer to specific
worries about particular body parts or functions.
For the aim of the present study we only used
Part A, since BUT-B also evaluates worries on
specific body parts (e.g., mouth, moustaches, and
skin) that are not modifiable with weight loss.
BUT was validated in patients with obesity and
showed good internal consistency (Cronbach’s
alpha coefficients greater than 0.7) (23).
The Binge Eating Scale (BES)was used to mea-
sure the severity of binge eating (24). examines
both behavioral signs (eating large amounts of
food) and feeling or cognition during a binge
episode (loss of control, guilt, fear of being
unable to stop eating) in 16 items.
Weight and Height. Weight was measured on
a medical-balance and height by a stadiometer
in patients with underwear and without shoes.
Weight change was examined from baseline to
12 months.
Statistical analyses
Chi-square test or t-test were used to com-
pare “young adults” and “adults” (16) on demo-
graphic and clinical variables. Repeated-mea-
sure analysis of variance was carried out on the
completers in order to analyze the time-related
changes from baseline to 12-month follow-up
in BMI and in psychosocial variables between
groups. Subsequently, using an intention-to-
treat approach and the baseline carried-for-
ward method for missing data, we repeated the
analysis of variance on the whole sample.
Data are reported as mean ± standard devia-
tion (SD) or percentage. All analyses were per-
formed using SPSS for Windows, Version 15.0.
RESULTS
Baseline characteristics
The characteristics of the whole QUOVADIS
sample at baseline were described in detail in
previous reports (15, 17).
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Young adults Adults T-test or Chi-Square p(N=382) (N=1148) test
Gender, F, N (%) 301 (78.8) 893 (74.8) 0.17 0.680
BMI (kg/m2) 38.3±6.5 37.8±6.2 1.47 0.141
Historical Variables
BMI at age 20 (kg/m2) 28.7±6.0 24.8±4.4 11.88 <0.001
Maximum BMI (kg/m2) 39.6±6.9 38.8±6.6 1.93 0.054
Maximum weight loss (%) 19.1±9.6 18.8±9.3 0.35 0.723
Weight Loss Expectations
Maximum Acceptable BMI (kg/m2) 27.9±4.0 29.4±4.1 -6.50 <0.001
Dream BMI (kg/m2) 24.6±2.9 26.5±3.4 -9.43 <0.001
Expected One-Year BMI Loss (kg/m2) 11.0±3.5 9.6±3.8 6.37 <0.001
Psychopathology
Binge Eating Scale 15.0±8.9 14.8±9.6 0.41 0.681
Symptom Check List 90 (GSI) 0.8±0.6 0.8±0.6 -0.82 0.412
Body Uneasiness Test (GSI) 1.8±1.0 1.5±1.0 4.26 <0.001
Three-Factor Eating Questionnaire
Dietary restraint 8.6±3.9 8.5±3.5 -0.59 0.553
Disinhibition 8.6±3.5 8.5±3.5 0.52 0.604
Hunger 6.2±3.6 6.4±3.7 -0.95 0.344
Primary reason for seeking treatment
Concern for present health, N (%) 146 (38.2) 613 (53.4) 53.35 <0.001
Concern for future health, N (%) 129 (33.8) 384 (33.4)
Concern for appearance, N (%) 102 (26.7) 137 (11.9)
TABLE 1
Baseline data of patients included in the analysis (means±SD or percent).©201
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The study sample includes 1530 patients
(1194 females and 336 males) enrolled by the 18
centers which collected the 12-month follow-up
data; 382 patients (25%) were classified as
young adults, and 1148 (75%) as adults. The
two groups showed no significant differences
in baseline and maximum BMI, maximum per-
centage of weight loss and psychopathological
characteristics. However, compared with
adults, young adults had significantly higher
BMI at age 20, higher expected one-year BMI
loss and BUT-GSI score, and significantly
lower dream and maximum acceptable BMI
(Table 1). Moreover, a significantly higher per-
centage of young adults than adults reported
improving appearance as the primary reason
for seeking treatment (Table 1).
Treatment outcome
Among the 500 patients in continuous treat-
ment at 12 months, 101 (20.2%) were young
adults, and 399 (79.8%) adults. Attrition rate was
significantly higher in young adults than in
adults (73.6% vs 65.2% respectively, Chi-
Square=9.01, p=0.003). The mean percentage of
weight loss after 12 months of treatment was sig-
nificantly higher in young adults (10.9%, SD=9.8)
than in adults (7.2%, SD=7.7, t=3.46; p=0.001). A
higher percentage of young adults than adults
achieved a weight loss greater than 5% (74.5% vs
60.9%; Chi-Square=6.22, p=0.013) and 10%
(53.1% vs 30.8%; Chi-Square=16.91, p<0.001).
Repeated-measures ANOVA indicated that
BMI and the scores of all psychological vari-
ables (BUT-GSI, EI scales, SCL-GSI, BES) were
significantly reduced in both groups from base-
line to 12-month follow-up (Table 2). A signifi-
cant time × group interaction was found for
BMI, BES, BUT-GSI and the EI Disinhibition
scale, indicating that young adults had a larger
BMI reduction and a bigger improvement in
these psychosocial variables, compared to
adults. Young adults maintained significantly
lower SCL-GSI scores than adults both at base-
line and after 12 months, as expressed by the
significant main effect of group on SCL-GSI.
Repeated-measure ANOVA, using the inten-
tion-to-treat approach on the 1530 participants,
revealed a significant weight loss from baseline
to 12-month follow-up in both groups (F=321.2,
p<0.001) but, unlike the completers, no signifi-
cant difference emerged between young adults
and adults on BMI change (Time × Group:
F=0.90, p=0.344).
DISCUSSION
The main findings of the study are that obese
young adults lose more weight and more sig-
nificantly improve their psychological distress,
but have a higher attrition rate than obese
adults after 12-month of continuous care.
Compared with subjects studied in a recent
behavioral weight loss trials (14), a markedly
higher percentage of obese patients seeking-
treatment at our medical centers were classi-
fied as young adults (25% vs 7%), although in a
narrower age-range (25 to 35 years vs 18 to 35).
This suggests that the scarce rate of enrollment
of young adults in weight loss treatment might
be a specific problem of research trials, not of
real world weight loss treatments.
At baseline, no significant differences in BMI
and gender distribution were demonstrated
between young adults and adults, but young
e317 Eat. Weight Disord., Vol. 17: N. 4 - 2012
Young adults Adults ANOVA for repeated measures F
(N=101) (N=399) (df=1,498)
Baseline 12 month Baseline 12 month Time Group TimeXGroupfollow-up follow-up
Body Mass Index (kg/m2) 37.3±7.6 33.2±7.7 37.3±5.4 34.6±5.4 335.6* 1.2 12.7*
Body Uneasiness Test-GSI 1.7±1.0 1.2±0.9 1.4±1.0 1.2±1.0 50.6* 1.5 7.7§
Symptom CheckList-90-GSI 0.7±0.6 0.5±0.5 0.8±0.6 0.7±0.6 27.6* 6.1£ 1.7
Binge Eating Scale 14.3±9.7 9.3±7.6 13.8±9.4 10.9±8.6 87.7* 0.4 5.6£
Eating Inventory
Dietary restraint 8.5±3.4 11.8±3.9 8.8±4.1 11.5±4.4 136.5* 0.0 1.4
Disinhibition 8.6±3.3 6.6±3.4 8.1±3.5 7.3±3.7 71.4* 0.2 12.4*
Hunger 6.0±3.7 4.6±3.6 6.1±3.7 5.0±3.6 45.9* 0.6 0.5
*p<0.001; §p<0.01; £p<0.05.
TABLE 2
Psychosocial measures at baseline and at 12 month follow-up in young adults and adults.
Data are presented as mean±SD.
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adults reported significantly higher body dis-
satisfaction, larger weight loss expectations
and lower dream and maximum acceptable
BMIs. Moreover, about 27% of obese young
adults but only about 12% of obese adults
selected “improving appearance” as primary
motivation for weight loss. A post-hoc analysis
of the adult group, carried out by sub-grouping
patients into two nearly equal samples in the
age-range 36-50 and 51-65 (N=601 and N=547,
respectively), showed that the age-dependence
of these clinical and psychological characteris-
tics extends to the whole spectrum of obese
subjects (not reported in details). Aging is asso-
ciated with a progressive decline in body image
dissatisfaction, lower weight loss expectations
and lower percentage of appearance as prima-
ry motivation for weight loss also in clinical
centers principally focused in the clinical man-
agement of obesity.
At 12-month follow-up, young adults had sig-
nificantly higher weight loss than adults
(approximately 11% and 7%, respectively), but
higher attrition rate. Over 70% of our young
adults achieved a weight loss greater than 5%,
and over 50% a weight loss greater than 10%.
However, when weight loss was re-analyzed
using the intention-to-treat approach, the dif-
ferences between young adults and adults were
no longer significant. This indicates that young
adults, when compliant with treatment, reach
more satisfying results than adults, but the suc-
cess is jeopardized by the higher attrition rate
among young adults. In contrast with our data,
a behavioral weight loss trial showed that
young adults had poorer weight loss than
adults (14), but differences were no longer sig-
nificant in completers (14). Future research
should investigate differences in recruitment
methods and study design, setting of treatment,
duration of follow-up, and in patients’ environ-
ment in order to explain these conflicting
results.
Young adults showed a higher reduction in
body dissatisfaction, binge eating and disinhibi-
tion, than adults. Data are consistent with other
studies indicating that the effects on these clini-
cal characteristics are significantly associated
with higher weight loss (25), and that younger
patients tend to have more psychological bene-
fits from weight loss than older patients (26).
The study has two main strengths. Firstly, it
evaluated weight loss and psychological
changes in a real world clinical setting. Second-
ly, it included a large sample of obese young
adults, a group rarely considered in obesity
treatment research. The study has limitations
too. Firstly, we only evaluated young obese sub-
jects seeking treatment in medical settings and,
therefore, no inference can be made on the
large number of obese young adults who do not
seek treatment or who seek help in non-medical
(surgical) settings. It is possible that young
adults treated in non-medical centers might
have different weight loss outcome and attri-
tion. Secondly, the study design did not consid-
er the potential effect of other possible factors
(e.g., quality of the weight-loss treatment) on
treatment outcome. Thirdly, the high attrition
rate limits the external validity of our finding
and underlines the difficulties of any long-term
evaluation of outcomes in the area of obesity
management in the real world. Finally, the
study took place in Italy and this limits the
external validity of the results to other countries
with different health system.
Our results have clinical implications. The
high attrition rate of young adults seeking
weight loss treatment and the dependence of
results on continuous care make strategies to
prevent attrition mandatory and a clinical pri-
ority in these patients. In young adults on con-
tinuous treatment, the probability to attain a
healthy weight loss is increased, thus limiting
several risk factors for medical complications
associated with obesity later in life (27), and
improving psychological functioning. Higher
weight loss expectations are independent pre-
dictors of attrition from weight loss treatment
(28); thus addressing unrealistic expectations of
obese young adults might be a potential strate-
gy to reduce their rate of attrition. Future stud-
ies should investigate this important issue.
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